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(54) AQUEOUS COATING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain an aq. coating compsn. which is excellent in flavor characteristics, adhesiveness, 
resistance to boiling water, processibility, or the like, as a metal can coating material. 
CONSTITUTION: This aq. coating compsn. is a water dispersion comprising an aq. soln. of a prim, or 
sec. amine or of an inorg. alkali and a compsn. dispersed therein and contg. (A) an epoxy resin 
modification which is obtd. by reacting 1 equivalent of an epoxy resin having two terminal groups in the 
molecule and an epoxy equivalent of 400-5,000 with 1-1.1 equivalents of tert. amine in the presence of 
water in a solvent and has two terminal quaternary ammonium hydroxide groups; and (B) a carboxylated 
polymer having an average mol.wt. of 1,000-200,000, an acid value of 50-400 mgKOH/g, and at least 
one carboxyl group in the molecule. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. ^ 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tertiary amine of the amount of the range of 1 to 1 .1 Eq (A) Under existence of water [ per 
1 Eq of epoxy resins of the weight per epoxy equivalent 400-5,000 which has two ends 1 and 2-epoxy group 
in a monad ] The epoxy resin denaturation object which is obtained by making it react in a solvent and 
which has the two 4th class ammonium high DOROKI side radicals of an end in a monad; It reaches. (B) 
Carboxyl group content polymer; which has at least one carboxyl group is included in the monad of average 
molecular weight 1,000-200,000, the acid number 50 - 400 mg/g. The constituent whose mole ratio of the 
carboxyl group in this carboxyl group content polymer and this the 4th class ammonium high DOROKI side 
radical in this epoxy resin denaturation object is 1 .2 to 6.0: 1 .0 The water paint constituent characterized by 
forming the water dispersing element into the water solution of the 1st class, secondary amine, or inorganic 
alkali. 

[Claim 2] The water paint constituent according to claim 1 with which the carboxyl group in this carboxyl 
group content polymer (B) is characterized by being neutralized to this carboxyl group with 0.2-1 .2Eq 
ammonia, the 1st class and secondary amine, or inorganic alkali. 

[Claim 3] Furthermore, the water paint constituent containing phenol resin or amino resin according to claim 
1. 

[Claim 4] As opposed to lEq of epoxy resins of the weight per epoxy equivalent 400-5,000 which has two 
ends 1 and 2-epoxy group in a monad the tertiary amine of the amount of the range of 1.0- 1.1 Eq (A) Under 
existence of water the epoxy resin denaturation object which is made to react at 5-100 degrees C among a 
solvent for 5 minutes to 1 2 hours, and has the two 4th class ammonium high DOROKI side radicals of an 
end in a monad - generating --; - next In the epoxy resin denaturation object which has this the 4th class 
ammonium high DOROKI side radical (B) Average molecular weight 1,000-200,000, the acid number 50 - 
400 mg/g, The carboxyl group content polymer which has at least one carboxyl group in a monad It mixes 
by quantitative ratio from which the mole ratio of the carboxyl group in this carboxyl group content polymer 
and this the 4th class ammonium high DOROKI side radical in this epoxy resin denaturation object is set to 
1 .2 to 6.0: 1 .0. The epoxy resin denaturation object which has this the 4th class ammonium high DOROKI 
side radical The epoxy resin denaturation object which is made to convert into the epoxy resin denaturation 
object which has the 4th class ammonium carboxylate radical, and has the; this 4th class ammonium 
carboxylate radical The manufacture approach of the water paint constituent characterized by including; 
process which is made to distribute in the water solution of the 1 st class, secondary amine, or inorganic 
alkali, and is made into a water dispersing element. 

[Claim 5] (A) Epoxy resin denaturation object component which is obtained by making the tertiary amine of 
the amount of the range of 1 to 1 . lEq react in a solvent under existence of water and which has the two 4th 
class ammonium high DOROKI side radicals of an end in a monad; [ per lEq of epoxy resins of the weight 
per epoxy equivalent 400-5,000 which has two ends 1 and 2-epoxy group in a monad ] 
(B) carboxyl group content polymer component; which has at least one carboxyl group in the monad of 
average molecular weight 1 ,000-200,000, the acid number 50 - 400 mg/g, and (C) - the water paint kit 
characterized by including water-solution; of the 1st class, secondary amine, or inorganic alkali. 
[Claim 6] The tertiary amine of the amount of the range of 1 to 1 . 1 Eq (A) Under existence of water [ per 
lEq of epoxy resins of the weight per epoxy equivalent 400-5,000 which has two ends 1 and 2-epoxy group 
in a monad ] a solvent — inside — reacting — making — things — obtaining — having — a monad — inside — 
two — a piece — an end — the — four — class — ammonium — a high — DOROKI — a side - a radical — 
having — an epoxy resin — denaturation — an object — a component — ; — and — (— B — ) — average 
molecular weight - 1,000 - 200,000 - the acid number - 50 - 400 - mg - /-- g - The water paint kit 

http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww 8/8/2006 



JP,08-31 1390,A [CLAIMS] Page 2 of 2 

characterized by including in a monad carboxyl group content polymer component; which has at least one 
carboxyl group. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Objects of the Invention] 
[0002] 

[Industrial Application] This invention relates to the coating constituent to a metal base. It is related with a 
water paint constituent useful as the interior and the external protective film of a metal can in more detail. 
[0003] 

[Description of the Prior Art] In order to prevent the corrosion of the metal by the contents of a can, the 
elution of the metal to can contents, damage on outside printing of a can, etc., the paint by various kinds of 
coatings is performed to the inside of the metal can for canning, external surface, and the metal base 
processed into a metal can. Moreover, various coatings are used also for repair of the paint blemish 
produced in the canning process. Since the coating constituent and vinyl system coating constituent which 
consist of an epoxy resin and its curing agent are excellent in the good adhesion to a metal base, corrosion 
resistance, a flavor property, etc. conventionally, it has been used widely. These epoxy system coating and a 
vinyl system coating constituent dissolve various coating components into an organic solvent. 
[0004] In recent years, the motion which converts various coating constituents into the thing of a drainage 
system from the thing of an organic solvent solution system in view of the environmental pollution by the 
vaporization to the inside of the atmospheric air of an organic solvent and an operator's health problem is 
active. As [ see / this motion is seen also in the coating constituent for cans, for example, / JP,63- 178691 ,B 
and JP,59-37287,B ] The graft of the acrylic polymer which has a carboxylic acid is carried out to an epoxy 
resin. As [ see / the constituent, JP,63-41934,B, and JP,59-37026,B which neutralized with alkali and water 
was made to distribute ] The coating constituent which carried out alkali neutralization of the resultant of the 
polymer which has an epoxy resin and a carboxylic acid, and water was made to distribute, The constituent 
which distributed in water an epoxy resin which is seen by JP,63-275675,A, and its curing agent, using as an 
emulsifier the acrylic polymer which has a carboxylic acid is developed. 
[0005] 

[Problem(s) to be Solved by the Invention] however, the water paint constituent obtained by doing in this 
way is lacking in stability, and although the resin which constitutes a coating component is compounded, the 
reaction of an elevated temperature and long duration and the difficult reaction condition of control are 
required — etc. — it has a trouble. 

[0006] moreover — for this reason, the coating component and compounding ratio which can be used are 
limited and it is difficult for the various demands to the paint film engine performance and paintwork to 
answer quickly and easily. 
[0007] 

[Means for Solving the Problem] This invention was made in order to solve the above troubles, and storage 
stability is good using compoundable resin, and it is easily [ under mild conditions ] possible to change 
combination of a coating constituent easily according to the paintwork and the paint film engine 
performance for which a coating is asked, and it aims at offering the water paint constituent excellent in 
flavor nature, adhesion, boiling water resistance, workability, etc. as a metal tin paint. 
[0008] Namely, per lEq of epoxy resins of the weight per epoxy equivalent 400-5,000 to which this 
invention has two ends 1 and 2-epoxy group in the (A) monad, Are obtained by making the tertiary amine of 
the amount of the range of 1 to 1 . 1 Eq react under existence of water and in a solvent. Epoxy resin 
denaturation object; which has the two 4th class ammonium high DOROKI side radicals of an end in a 
monad and the (B) average molecular weight 1,000-200,000, and the acid number of 50-400mg/g, Carboxyl 
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group content polymer; which has at least one carboxyl group in a monad is contained. The constituent 
whose mole ratio of the carboxyl group in this carboxyl group content polymer and the 4th class ammonium 
high DOROKI side radical in this epoxy resin denaturation object is 1 .2 to 6.0: 1 .0 The water paint 
constituent characterized by forming the water dispersing element into the water solution of the 1st class, 
secondary amine, or inorganic alkali and its manufacture approach are offered. 

[0009] Although any well-known epoxy resin is usable as an epoxy resin of the weight per epoxy equivalent 
400-5,000 which has two ends 1 and 2-epoxy group in a monad used in this invention for preparation of the 
(A) component, it is desirable to use epichlorohydrin and the bisphenol A mold epoxy resin which is the 
addition product of bisphenol A especially on the property of the paint film obtained, as the example of 
these bisphenol A mold epoxy resins - Epicoat 1004, 1007, 1009, and 1010 by the oil-ized shell company, 
and YD- by Tohto Kasei Co., Ltd. - 017, 019, and 020 grades can be mentioned. These are independent, or 
two or more kinds may be mixed and they may be used. In this invention, it is also possible to also use the 
above-mentioned epoxy resin commercial item as it is and to use what denaturalized by heating these epoxy 
resins under existence of a modifier, although it is possible. For example, in order to give flexibility, the 
thing to which fatty acids, such as an epoxy group, a myristic acid, a palmitic acid, and stearin acid, were 
made to react partially can be used. 

[0010] Moreover, weight per epoxy equivalent is able to use what carried out macromolecule quantification 
of the epoxy resin which has two ends 1 and 2-epoxy group in 400 or less monad at the molecular weight 
within the limits which denaturalize and are specified above. As a modifier for epoxy resins which can be 
used for such the purpose, vegetable oil fatty acids, such as bisphenol A, bisphenols like Bisphenol F, a 
soybean-oil fatty acid, dehydration castor oil, and talloil fatty acid, dimer acid, and such mixture are 
mentioned. It is also possible to denaturalize if needed by using together aromatic carboxylic acid, such as a 
benzoic acid and a p-tert-butyl benzoic acid. 

[001 1] An epoxy resin is made to convert into the epoxy resin denaturation object which has the two 4th 
class ammonium high DOROKI side radicals of an end in a monad in preparation of the (A) component of 
the water paint constituent of this invention by making an epoxy resin which was indicated above react with 
tertiary amine first, and making the end epoxy group of an epoxy resin convert into the 4th class ammonium 
high DOROKI side radical. 

[0012] If this reaction is illustrated with a chemical formula, it can express like a bottom type. 

[0013] 

[Formula 11 

CH— CHg + NRjRgRg 

O 

H 2 0 

> CH-CH„-N® OH 9 

i Vi\ 

OH R j R 2 R g 

As an example of the tertiary amine which can be used for such the purpose, the mixture of a 
trimethylamine, triethylamine, dimethylethanol amine, methyldiethanolamine, an ethyl methylethanol amine, 
dimethyl ethylamine, dimethyl propylamine, dimethy 1-3 -hydroxy- 1 -propylamine, dimethyl benzylamine, 
and the above-mentioned amines etc. is mentioned. 

[0014] The reaction ratio of these tertiary amine and epoxy resins has desirable range where 1 in an epoxy 
resin and the mole ratio of 2-epoxy group: tertiary amine become 1.0:1.0-1.1. When the amount of tertiary 
amine is below this range, tertiary amine acts as a polymerization catalyst of an epoxy resin, the 
polymerization reaction of a superfluous epoxy group arises, and it is easy to gel a reactant during a 
reaction. Moreover, when the amount of tertiary amine exceeds this range, a superfluous amine remains in a 
product, since the carboxyl group content polymer added behind will be neutralized by this superfluous 
amine, it produces un-arranging during the reaction which changes the 4th class ammonium high DOROKI 
side radical into the 4th class ammonium carvone base, or unpleasant amine-like odour remains in a product. 

[0015] After the 4th class ammonium high DOROKI side radical generation reaction of an epoxy resin and 
tertiary amine dissolves an epoxy resin into a suitable organic solvent, it is usually performed in a 5 degrees 
C - 100 degrees C temperature requirement. When temperature is 5 degrees C or less, a reaction does not 
advance or reaction time takes a long time. Moreover, when temperature is 1 00 degrees C or more, the side 
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reaction which is not desirable arises and it is easy to gel a reactant. 

[0016] Although all of the well-known organic solvent which dissolves an epoxy resin are usable as a 
solvent used for the reaction of an epoxy resin and tertiary amine, it is desirable to use the alcoholic solvent 
which dissolves the both sides of an epoxy resin denaturation object which have the 4th class ammonium 
high DOROKI side radical which is the epoxy resin and product which are a raw material. As such alcoholic 
solvent, a diethylene-glycol system solvent like cellosolve system solvents, such as methyl cellosolve, 
ethylcellosolve, and butyl cellosolve, carbitol, and butyl carbitol, the monoester ghost of propylene glycol, 
etc. are mentioned. 

[0017] Although the reaction time which generation of the 4th class ammonium high DOROKI side radical 
takes changes with the concentration in the epoxy resin to be used, tertiary amine, the class of organic 
solvent, and the organic solvent of a reactant, reaction temperature, etc., it is usually 12 hours from 5 
minutes. 

[001 8] Existence of water is indispensable to the generation reaction of the epoxy resin denaturation object 
which has the 4th class ammonium high DOROKI side radical which is the 1st staircase reaction of 
preparation of the (A) component of the coating constituent of this invention. Although the moisture 
contained in the water introduced into a system, for example, the water incorporated by the system by being 
incorporated in a reaction container during a reaction of the moisture in air, the epoxy resin used, tertiary 
amine, and a solvent is also enough as the amount of water required for the generation reaction of the 4th 
class ammonium high DOROKI side, it is desirable to usually add the water not more than 30 weight twice 
of the tertiary amine used for a reaction to the system of reaction. In addition, if the water of the amount 
exceeding this range exists in the system of reaction, a reaction will not advance promptly. 
[0019] Thus, the generated epoxy resin denaturation object which has the two 4th class ammonium high 
DOROKI side radicals of an end in a monad Subsequently, by being mixed with the carboxyl group content 
polymer (B component) which has at least one carboxyl group in the monad of average molecular weight 
1,000-200,000, the acid number 50 - 400 mg/g The 4th class ammonium high DOROKI side radical and a 
carboxyl group carry out the ion exchange, and the epoxy resin denaturation object which has the 4th class 
ammonium carboxylate radical generates. 

[0020] If the ion exchange reaction of this the 4th class ammonium high DOROKI side radical and carboxyl 
group is illustrated with a chemical formula, the following formulas can show, for example. 
[0021] 
[Formula 2] 

CH-CH r N® OH e + COO 9 H® 

I Vl\ 
OH Ri Rn Rn 



> C H - C H 9 N w OO C 

I Vl\ 
OH Rj R2 Rg 

As an example of representation of the carboxyl group content polymer which has at least one carboxyl 
group in the monad of the average molecular weight 1,000-200,000 which is B component used in this 
invention, the acid number 50 - 400 mg/g, the copolymer of the acrylic monomer which contains a carboxyl 
group in [ at least one or more ] a monad, and the acrylic monomer and vinyl monomer which do not have a 
carboxyl group is mentioned. 

[0022] As an acrylic monomer which contains the carboxyl group which can be used for preparation of B 
component of the coating constituent of this invention in [ at least one or more ] a monad, an acrylic acid, a 
methacrylic acid, a crotonic acid, an itaconic acid, a citraconic acid, a maleic acid, a cinnamic acid, etc. are 
mentioned. 

[0023] moreover, the acrylic monomer which has the above-mentioned carboxyl group as the acrylic 
monomer which does not have the carboxyl group used for the same purpose, and a vinyl monomer and all 
of a copolymerizable well-known thing — although — it is usable. As an example of representation, the alkyl 
esterification object of an acrylic acid and a methacrylic acid, for example, an ethyl acrylate, acrylic-acid-n- 
butyl, a methyl methacrylate, styrene, alpha methyl styrene, vinyltoluene, etc. are mentioned. 
[0024] The carboxyl group content polymer which has at least one carboxyl group in the monad which is B 
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component of the coating constituent of this invention is manufactured by the general radical polymerization 
method. That is, it can manufacture by carrying out the polymerization of the above-mentioned acrylic 
monomer and the vinyl monomer in a suitable organic solvent using a radical polymerization initiator. 
Although all the solvents with meltable acrylic monomer, vinyl monomer, and carboxyl group content 
polymer to generate are usable as an organic solvent used for this purpose The solvent used when preparing 
the epoxy resin denaturation object which has the two 4th class ammonium high DOROKI side radicals in 
the monad generated from the epoxy resin which has two 1 and 2-epoxy groups in a monad, It is desirable 
that they are the epoxy resin denaturation object which has the two 4th class ammonium high DOROKI side 
radicals in the monad generated from the epoxy resin which has two 1 and 2-epoxy groups in a monad, and 
the dissolving solvent. Although the butyl cellosolve which is the monoester ghost of ethylene glycol, 
ethylcellosolve, the carbitol which is a diethylene-glycol derivative, butyl carbitol, n-butyl alcohol, alcohols 
like isopropanol, acetones, such mixture, etc. are mentioned as an example of such a solvent, it is not 
necessarily limited to these. As for the amount of these organic solvents used, it is desirable to make it the 
solid content concentration of the carboxyl group content polymer obtained become 30 - 90 % of the weight. 
Control of a polymerization reaction is difficult in it being below this range, and it becomes difficult to 
obtain the carboxyl group content polymer which has desired molecular weight. Moreover, the amount of 
the organic solvent which is contained in the water paint constituent finally obtained in more than this range 
increases, and the purpose of reduction of the amount of the organic solvent used is not reached. 
[0025] Besides the radical polymerization reaction in an organic solvent, a polymerization method 
underwater [ using the surfactant generally called an emulsion polymerization ] can be used in preparation 
of the carboxyl group content polymer which is B component of this invention. 

[0026] Moreover, in addition to this as a carboxyl polymer which contains a carboxyl group in [ at least one 
or more ] a monad in this invention, the acrylic monomer which contains a commercial carboxyl group in 
[ at least one or more ] a monad may be used. 

[0027] Although the content of the polymerization presentation ratio of a carboxyl group content polymer 
which has at least one carboxyl group, and a carboxyl group is not determined by the purpose of using the 
paint film finally obtained and is not especially limited into a monad, as for the content in the molecule of a 
carboxyl group, i.e., the acid number, it is desirable that it is 50 - 400 mg/g in solid content conversion. 
When the acid number is 50 or less mg/g, the property of the paint film obtained as it is difficult to make 
water distribute the resin obtained good and to consider as a water paint constituent and the acid number is 
400 or more mg/g especially a water resisting property, and boiling-proof nature fall. 
[0028] Moreover, as for the average molecular weight of the carboxyl group content polymer which has at 
least one carboxyl group in the monad used in this invention, 1,000-200,000 are desirable. When it carries 
out to a water dispersing element, i.e., a water paint constituent, for it to be below this range, viscosity is 
low, and it is unsuitable for paint. Moreover, it becomes being below this range with hyperviscosity, and 
painting becomes difficult. 

[0029] Although the addition of the carboxyl group polymer which has at least one carboxyl group in the 
monad in this invention is determined by the acid number of the carboxyl group used and molecular weight, 
the viscosity property of a request of the water paint constituent obtained, and the paint film property, it is 
desirable that it is 1.2-6.0-mol twice to the 4th class ammonium high DOROKI side radical in the epoxy 
resin denaturation object generated from the epoxy resin which has two 1 and 2-epoxy groups in a monad. 
The water resisting property of the paint film obtained as it is difficult to distribute to stability the epoxy 
resin denaturation object which has the 4th class ammonium carboxylate radical generated as it is below this 
range at water and it is more than this range, and a boiling-proof property fall. 

[0030] In this invention The 4th class ammonium carboxylate radical by the reaction of the epoxy resin 
denaturation object which has the 4th class ammonium high DOROKI side compounded from the epoxy 
resin, and the carboxyl group content polymer which contains at least one carboxyl group in a monad 
Although the generation reaction of the epoxy resin denaturation object which it has advances only by 
mixing both in ordinary temperature, in order to make mixing and a reaction into a more positive thing, it is 
more desirable to heat and agitate a system from 15 minutes at room temperature -1 00 degree C for 2 hours. 
[003 1 ] Moreover, in this invention, it is also possible to mix on that spot, just before supplying separately in 
the format of a kit, being a ratio according to required paintwork and a paint film property and using the 
epoxy resin denaturation object which has the 4th class ammonium high DOROKI side radical compounded 
from the epoxy resin, and the carboxyl group content polymer which has at least one carboxyl group in a 
monad as a water paint. 

[0032] Other modes of this invention the tertiary amine of the amount of the range of 1 to 1.1 Eq namely, 
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under existence of water [ per lEq of epoxy resins of the weight per epoxy equivalent 400-5,000 which has 
two ends 1 and 2 -epoxy group in the (A) monad ] a solvent inside — reacting -- making things — 
obtaining — having a monad — inside — two — a piece — an end — the — four — class — ammonium — a 
high — DOROKJ — a side — a radical — having — an epoxy resin — denaturation -- an object — a component 
— ; and — (— B — ) — average molecular weight — 1,000 - 200,000 — the acid number — 50 - 400 — mg — /-- 
g — It is related with the water paint kit characterized by including in a monad carboxyl group content 
polymer component; which has at least one carboxyl group. 

[0033] the 4th class ammonium high DOROKJ side radical obtained by this invention persons running 
promptly under conditions with the mild 4th class ammonium high DOROKJ side radical generation 
reaction by the reaction of the epoxy resin and tertiary amine under existence of water — a reaction with a 
carboxyl group » hide ROKISA — the id — it finds out that ion and carboxyl ion exchange promptly and 
serve as the 4th class ammonium carboxylate radical, and it came to complete this invention. 
[0034] That is, since the reaction condition of the above-mentioned 4th class ammonium high DOROKJ side 
radical generation reaction and the conversion reaction to the obtained 4th class ammonium carboxylate 
radical of the 4th class ammonium high DOROKI side radical is mild and advances for a short time 
compared with the conditions of the quarternary-ammonium-salt generation reaction by the direct reaction 
of the epoxy group and carboxylic acid which are generally known, and tertiary amine, it can fall costs, such 
as heat energy, and can manufacture a desired water paint constituent in a short time. 
[0035] The epoxy resin denaturation object (A component) which has the 4th class ammonium high 
DOROKI side radical generated from the epoxy resin as mentioned above Since it is very stable at the usual 
storage condition and the carboxyl group content polymer (B component) which has at least one carboxyl 
group in a monad is also stable, After mixing at a rate from which a desired paint film property and 
paintwork are acquired just before supplying these as separate pharmaceutical preparation and using it as a 
coating, it is also possible to use it for water dispersedly. 

[0036] It is neutralized using the water solution containing ammonia, the 1st class, secondary amine, and 
inorganic alkali, and the solution of the epoxy resin denaturation object which has the 4th class ammonium 
carboxylate radical prepared as mentioned above is distributed underwater. As the 1 st class which is the 
neutralizer used in this invention, secondary amine, and inorganic alkali, monomethylamine, a monoethyl 
amine, n propylamine, iso-propylamine, n butylamine, a sec-butylamine, a tert-butylamine, a morpholine, 
dimethylamine, diethylamine, a sodium hydroxide, a potassium hydroxide, a lithium hydroxide, a sodium 
carbonate, etc. are mentioned. 

[0037] As an addition of these neutralizes, 0.2-1. 2Eq is desirable to the carboxyl group in the carboxyl 
group content polymer which has at least one carboxyl group in a monad. It is impossible to distribute the 
epoxy resin denaturation object which has the obtained 4th class ammonium carboxylate radical in water at 
stability, when an addition is less than 0.2Eq, and in exceeding 1 .2Eq, the water paint constituent obtained 
has an offensive odor, or it produces the problem of the water resisting property of the paint film obtained 
falling. Moreover, in this invention, it is possible to adjust to the value suitable for the method of application 
using the viscosity of the obtained water paint constituent, particle size, a rheology, etc., without changing 
the presentation of the configuration resinous principle of an aquosity resin constituent a lot by changing the 
addition of a neutralizer within the limits of 0.2-1 .2Eq to the carboxyl group in a carboxyl group content 
polymer. 

[0038] the water paint constituent concerning this invention — above-mentioned A component and above- 
mentioned B component — in addition, it is also possible to mix on that spot, just before supplying 
separately the water solution containing the further above-mentioned ammonia, the 1 st class, secondary 
amine, and inorganic alkali as a C component and using it as a water paint. 

[0039] Other modes of this invention the tertiary amine of the amount of the range of 1 to 1 . 1 Eq namely, 
under existence of water [ per lEq of epoxy resins of the weight per epoxy equivalent 400-5,000 which has 
two ends 1 and 2-epoxy group in the (A) monad ] The epoxy resin denaturation object component; (B) 
average molecular weight 1,000-200,000 which is obtained by making it react in a solvent and which has the 
two 4th class ammonium high DOROKJ side radicals of an end in a monad, and the acid number of 50- 
400mg/g, carboxyl group content polymer component; which has at least one carboxyl group in a monad, 
and (C) — it is related with the water paint kit characterized by including water-solution; of the 1st class, 
secondary amine, or inorganic alkali. 

[0040] Although it is dependent on the required viscosity according to a spreading method, as for the 
amount of the water contained in the final water paint constituent obtained by this invention, it is desirable 
that it is 25 - 80% of the weight of the whole. 
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[0041] As mentioned above, according to this invention, it is possible to adjust the presentation according to 
a spreading method and the desired paint film engine performance, viscosity, solid content, etc. to 
arbitration by adjusting the amount of the mixing ratio of the epoxy resin denaturation object and carboxyl 
group content polymer which have the 4th class ammonium high DOROKI side radical generated from the 
epoxy resin, the water to add and ammonia, the 1st class, secondary amine, and inorganic alkali etc. 
[0042] Although self-hardening is thermally possible for the water paint constituent concerning this 
invention, in order to make good many properties of the paint film finally obtained, it is more desirable to 
add a curing agent in a system. Amino resin and phenol resin are mentioned as a curing agent used for such 
a purpose. As amino resin, the formation of partial butyl and a methylation melamine, a hexamethoxy 
methyl melamine, a hexa ethoxy methyl melamine, benzoguanamine, butyl-ized benzoguanamine, 
acetoguanamine, a part and a perfect butyl-ized urea, triazine derivatives, and those mixture are mentioned. 
[0043] Moreover, as phenol resin which can be used as a curing agent in this invention, phenol 
formaldehyde resin, resol mold phenol resin, novolak mold phenol resin, bisphenol A mold resol resin, 
partial butyl ether-ized phenol resin, etc. are mentioned. Moreover, the resultant of a phenol, p-cresol, and 
formaldehyde can also be used as a curing agent. 

[0044] When using these curing agents, the addition has 3-50 desirable % of the weight to the solid content 
of a water paint constituent. In the case of the amount below this range, the property of the paint film 
obtained, especially hot water resistance may be inferior. Moreover, it is difficult to obtain a stable water 
dispersing element above this range. 

[0045] In this invention, although the above-mentioned curing agent can be added in a system in process of 
the arbitration in a water paint constituent preparation phase After generating the epoxy resin denaturation 
object which has the 4th class ammonium high DOROKI side radical from an epoxy resin in a solvent, Or 
after generating in a solvent the epoxy resin denaturation object which mixes the epoxy resin denaturation 
object and carboxyl polymer which have the 4th class ammonium high DOROKI side radical prepared from 
the epoxy resin in the solvent, and has the 4th class ammonium carboxylate radical, Adding, before 
distributing to alkali underwater is desirable. 

[0046] The water paint constituent in this invention can be applied after casting a metal base using a well- 
known approach, for example, a roll coater, a spray coater, a dip coater, a paint brush, etc., after carrying out 
an under coat to a metal base direct or if needed. Although there will be especially no limit if, as for 
spreading thickness, coating of the metal base is carried out uniformly, it changes with the purposes of using 
the metal base to which coating was performed, and, generally is 1-50 micrometers. 

[0047] After applying the water paint constituent in this invention to a metal base, it is stiffened thermally in 
a 80-240-degree C temperature requirement for 1 to 30 minutes. It is impossible to harden a paint film 
completely as curing temperature is below this range, and the purpose as a protective film of a metal base 
must have been attained. Moreover, the engine performance of the paint film finally obtained as curing 
temperature is more than this range is spoiled, or degradation of a metal base arises. 
[0048] 

[Effect of the Invention] As explained above, according to this invention, storage stability is good using 
compoundable resin, it is easily [ under mild conditions ] possible to change combination of a coating 
constituent easily according to the paintwork and the paint film engine performance for which a coating is 
asked, and the water paint constituent excellent in flavor nature, adhesion, boiling water resistance, 
workability, etc. can be offered as a metal tin paint. 

[0049] This invention is not limited by these although the following examples explain this invention in more 

detail. 

[0050] 

[Example] 

(Example 1 of manufacture) 

n-butoxy ethanol (butyl cellosolve) 48. 3g, n-butanol 17g, and acetone 21 g were taught to 4 opening flask 
equipped with the synthetic cooling pipe of styrene / ethyl acrylate / methacrylic-acid copolymer, churning 
equipment, and gas entrainment tubing. Subsequently, styrene 49. 6g, 42. 8g of methacrylic acids, and 47. Og 
of ethyl acrylates were added, and the temperature up was carried out to 85 degrees C under the nitrogen air 
current. Tertiary-butyl par acetate (Nippon Oil & Fats Co., Ltd. make, par butyl A, 50% of purity) 1 .6g 
dissolved in butyl-cellosolve 1.4g was added, and the polymerization was started. Tertiary-butyl par acetate 
1 .6g further dissolved in butyl-cellosolve 1 .4g was added 1 .5 hours after. After making it react at 85 more 
degrees C for 1 hour, tertiary butyl par acetate 1.6g dissolved in butyl-cellosolve 1.4g was added. The 
internal temperature of a flask rose to 90 degrees C after reaction initiation in the place which passed for 3.5 
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hours. Then, the acetone was distilled off after adding butyl-cellosolve 26.0g and n-butanol 41 .6g after a 3- 
hour reaction at 80 degrees C. 52% of solid content, and the styrene / ethyl acrylate / methacrylic-acid 
copolymer solution of acid-number 200 mg/g of solid content conversion were obtained. 
[0051] (Example 2 of manufacture) 

Composition of a methyl methacrylate / ethyl acrylate / methacrylic-acid copolymer n-butoxy ethanol (butyl 
cellosolve) 40g and n-butanol 30g were taught to 4 opening flask equipped with one cooling pipe, churning 
equipment, and gas entrainment tubing. Subsequently, 25. lg of methyl methacrylates, 30.7g of methacrylic 
acids, and 44.2g of ethyl acrylates were added, and the temperature up was carried out to 80 degrees C under 
the nitrogen air current. 0.5g of benzoyl peroxides was added and the polymerization was started. 
[0052] 0.5g of benzoyl peroxides was added further 1 hour after. Since the reaction started and the internal 
temperature in the flask became 100 degrees C or more in the place which passed after reaction initiation for 
20 minutes per hour, heating was stopped and it cooled. 0.5g of benzoyl peroxides was added after the 
reaction at 80 degrees C for further 1 hour. Then, it reacted at 80 degrees C for 3 hours, and 60% of solid 
content, and the methyl methacrylate / ethyl acrylate / methacrylic-acid copolymer solution of acid-number 
200 mg/g of solid content conversion were obtained. 
[0053] (Example 3 of manufacture) 

Composition of a methyl methacrylate / ethyl acrylate / methacrylic-acid copolymer n-butoxy ethanol (butyl 
cellosolve) 50g and n-butanol 20g were taught to 4 opening flask equipped with two cooling pipes, churning 
equipment, and gas entrainment tubing. Subsequently, 45.7g of methyl methacrylates, 15.3g of methacrylic 
acids, and 38.9g of ethyl acrylates were added, and it went up at 80 degrees C under the nitrogen air current. 
0.5g of benzoyl peroxides was added and the polymerization was started. 

[0054] 1 hour after, since generation of heat started and the internal temperature in the flask became 120 
degrees C or more, heating was stopped and it cooled in the place which added 0.5g of benzoyl peroxides 
further. The internal temperature returned to 80 degrees C about 1 hour after. 0.5g of benzoyl peroxides was 
added after the reaction at 80 degrees C for further 1 hour. Then, it reacted at 80 degrees C for 3 hours, and 
68% of solid content, and the methyl methacrylate / ethyl acrylate / methacrylic-acid copolymer solution of 
acid-number 50 mg/g of solid content conversion were obtained. 

[0055] (Example 1) Bisphenol A mold epoxy resin Epicoat-1007 (oil-ized shell company make, weight per 
epoxy equivalent 1789) 40g was dissolved into the mixed solvent (n-butoxy ethanol lOg and diethylene- 
glycol-monoethyl-ether (carbitol) lOg). Subsequently, what dissolved dimethylethanolamine 2.0g in 4.0g 
water was added. When agitated at the room temperature for 1.5 hours, the color of a reaction solution 
changed from transparence to a yellowish brown color. Then, styrene / methacrylic acid / 3 1 .6g (16.4g of 
solid content) of ethyl-acrylate copolymer solutions obtained in the example 1 of manufacture were added, 
and 104g of water which dissolved 0.9g of aqueous ammonia 28% was added and agitated after 1-hour 
mixing at 50 degrees C. It distributed to underwater [ which contains ammonia gradually ], and the resultant 
became dispersion liquid of milky. 

[0056] The solid content content of the obtained water paint constituent was about 20%, and the ratio [ as 
opposed to 1/1.01 and the 4th class ammonium high DOROKI side radical in the reaction ratio of an epoxy 
group/tertiary amine ] of a carboxyl group was 2.4. 

[0057] (Example 2) Bisphenol A mold epoxy resin YD-017 (Tohto Kasei Co., Ltd. make, weight per epoxy 
equivalent 1800) 40g was dissolved into the mixed solvent (butyl-cellosolve lOg and butyl carbitol lOg). 
Subsequently, dimethylethanolamine 2.0g and 1 ,0g of water were added, it reacted at 50 degrees C for 1 
hour, and the solution of the epoxy resin denaturation object which has the 4th class ammonium high 
DOROKI side radical was obtained. In this solution, styrene / methacrylic acid / 33. Og of ethyl-acrylate 
copolymer solutions obtained in the example 1 of manufacture were added, and, similarly it agitated at 50 
degrees C in it for 1 hour. It is phenol resin Phenodure in this solution. After mixing-612 (Hoechst A.G. 
make, n-butanol solution of 80-% of the weight solid content) 16.8g, 1 88.0g of water which contains 2.0g of 
aqueous ammonia 28% was added, and the dispersion liquid of light brown color were obtained. 
[0058] The solid content concentration of the obtained water paint constituent was about 26 % of the weight, 
and the ratio [ as opposed to 1 .0/1 .0 and the 4th class ammonium high DOROKI side radical in the reaction 
ratio of an epoxy group/tertiary amine ] of a carboxyl group was 2.4. 

[0059] (Example 3) The bisphenol A mold epoxy resin Epicoat-1007 (oil-ized shell company make, weight 
per epoxy equivalent 1789) 40g was dissolved into the mixed solvent (n-butoxy ethanol 12g and diethylene- 
glycol-monoethyl-ether (carbitol) 12g). Subsequently, dimethylethanolamine 2.0g and 4.0g of water were 
added, it reacted at the room temperature for 90 minutes, and the epoxy resin denaturation object which has 
the 4th class ammonium high DOROKJ side radical was obtained. Subsequently, a methyl methacrylate / 
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methacrylic acid / 23. 2g of ethyl-acrylate copolymer solutions obtained in the example 2 of manufacture 
were added, and it mixed at 50 degrees C for 1 hour. Then, melamine resin Cymel 303 (product [ made from 
Mitsui sire MINADO ], hexamethoxy methylol melamine) 1 1 .4g was added. 2.0g of aqueous ammonia and 
96g of water were added 28%, it agitated and dispersion liquid of 32% of solid content concentration were 
obtained. The mole ratio of 1.0/1.01, and the 4th class ammonium high DOROKI side radical / carboxyl 
group of the reaction ratio of the epoxy/tertiary amine of the obtained water paint constituent was 1 .0/2.7. 
[0060] (Example 4) Bisphenol A mold epoxy resin YD-019 (Tohto Kasei Co., Ltd. make, weight per epoxy 
equivalent 2477) 20g was dissolved into the mixed solvent (butyl-cellosolve 5g and carbitol 5g). What 
dissolved 1 .5g of water for dimethylethanolamine 0.73g was added, it reacted at 50 degrees C for 90 
minutes, and the epoxy resin denaturation object which has the 4th class ammonium high DOROKI side 
radical was obtained. Subsequently, styrene / methacrylic acid / 16.5g of ethyl-acrylate copolymer solutions 
obtained in the example 1 of manufacture were mixed, and it agitated for 50 minutes at 50 degrees C. 
Phenol resin Phenodure —612 After adding 3.5g, dispersion liquid were obtained by adding and agitating 
54g of water which contains 1.36g of aqueous ammonia 28%. The solid content concentration of the 
obtained water paint constituent was [ the mole ratio of 1 .0/1 .01 , the 4th class ammonium high DOROKI 
side radical, and a carboxyl group of the reaction ratio of an epoxy group/tertiary amine ] 1.0/3.8 about 30%. 

[0061] (Example 5) The bisphenol A mold epoxy resin Epicoat -1007 20g was dissolved into butyl- 
cellosolve lOg. Dimethylethanolamine l.Og and 2.0g of water were added, it reacted for 90 minutes at 50 
degrees C from the room temperature, and the solution of the epoxy resin denaturation object which has the 
4th class ammonium high DOROKI side radical was prepared. Subsequently, styrene / methacrylic acid / 
22. 2g of ethyl-acrylate copolymer solutions obtained in the example 1 of manufacture were added, and it 
agitated at 80 degrees C for 1 hour. Subsequently, 60g of water containing 1 .0g of aqueous ammonia was 
added, and the water dispersion was obtained. The solid content concentration of the obtained water paint 
constituent was [ the mole ratio of 1 .0/1 .01, the 4th class ammonium high DOROKI side radical, and a 
carboxyl group of the reaction ratio of an epoxy group/tertiary amine ] 1.0/2.5 about 30%. 
[0062] (Example 6) 

(1) preparation bisphenol A mold epoxy resin of the solution of the epoxy resin denaturation object which 
has the 4th class ammonium high DOROKI side radical YD-019 400g ~ butyl-cellosolve 150g and carbitol 
150g — it dissolved in inside. Into this, dimethylethanolamine 16g and 34g of water were added, it reacted at 
40 degrees C for 1 hour, and solid content concentration obtained the solution of the epoxy resin 
denaturation object which has 55.5% of the 4th class ammonium high DOROKI side radical. The reaction 
ratio of an epoxy group/tertiary amine was 1.0/1.1. 

[0063] (2) Styrene 25.2g, 30. 7g of methacrylic acids, 44. lg of ethyl acrylates, butyl-cellosolve 50g, and n- 
butanol 50g were taught to 4 opening flask equipped with the preparation churning equipment of styrene / 
methacrylic acid / ethyl-acrylate copolymer solution, nitrogen entrainment tubing, and a cooling system. 
Under the nitrogen air current, after the temperature up, 0.5g of benzoyl peroxides was added and the 
polymerization was started at 80 degrees C. 0.5g of benzoyl peroxides was added after the 30-minute 
reaction at 80 degrees C. The temperature up was carried out to 85 degrees C after the 30-minute reaction at 
80 more degrees C, 0.5g of benzoyl peroxides was added, it reacted for further 3 hours, and the styrene / 
methacrylic acid / ethyl-acrylate copolymer solution of 63% of solid content concentration and acid-number 
200 mg/g (solid content conversion) were obtained. 

[0064] (3) the presentation shown in the preparation table 1 of a water paint constituent water dispersion — 
example 6- after mixing the carboxyl group content polymer solution obtained by (the solution of the epoxy 
resin denaturation object which has the 4th class ammonium high DOROKI side radical obtained by 1), and 
example 6-(2) at a room temperature, the water which contains aqueous ammonia immediately distributed 
and the water paint constituent was prepared just before spreading (example 6-A-D). 

[0065] The mole ratio of the 4th class ammonium high DOROKI side radical and carboxyl group under each 
presentation is as being shown all over Table 1. 

[0066] (Example 1 of a comparison) The bisphenol A mold epoxy resin Epicoat- 1007 (oil-ized shell 
company make, weight per epoxy equivalent 1789) 40g was dissolved into the mixed solvent (n-butoxy 
ethanol lOg and diethylene-glycol-monoethyl-ether (carbitol) lOg). Subsequently, styrene / methacrylic 
acid / 31.6g (16.4g of solid content) of ethyl-acrylate copolymer solutions, and dimethylethanolamine 2.0g 
and 4.0g of water obtained in the example 1 of manufacture were added. It agitated at the room temperature 
for 24 hours, and although 104g of water which dissolved 0.9g of aqueous ammonia 28% was added, the 
resultant was not distributed in water. 
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[0067] When the same reaction was performed at 80 degrees C, it gelled after [ of reaction initiation ] 15 
minutes. It is thought that this is because the reaction of an epoxy group and a carboxyl group occurred 
according to the tertiary amine catalyst. As mentioned above, the epoxy resin denaturation object which 
carries out simultaneous adding of an epoxy resin, tertiary amine, and the carboxyl group content polymer, 
and has the 4th class ammonium carboxylate radical was not able to be obtained under the mild reaction 
condition. 

[0068] (Example 2 of a comparison) example 6- styrene / methacrylic acid / 16g of ethyl-acrylate copolymer 
solutions obtained by (1 59g of solutions of the epoxy resin denaturation object which has the 4th class 
ammonium high DOROKI side radical obtained by 1), and example 6-(2) were mixed, and 152g of water 
was added. 

[0069] The mole ratio of the 4th class ammonium high DOROKI side radical and a carboxyl group was 
1 .0/1 .0. Mixture was not distributed in water. 

[0070] (Example 3 of a comparison) example 6- styrene / methacrylic acid / 126g of ethyl-acrylate 
copolymer solutions obtained by (the 54g of the 4th class ammonium high DOROKI side solutions obtained 
by 1) and example 6-(2) were mixed, 152g of water and 14g of 28% aqueous ammonia were added, and the 
water dispersion was obtained. The mole ratio of the 4th class ammonium high DOROKI side radical / 
carboxyl group was 1.0/20.6. 

[0071] (Example 7) The roll coater was used and applied to the tin plate of 0.22mm in thickness, and plating 
thickness 2.8 g/m2, and the water paint constituent obtained by examples 1-5, example 6- A, and B, C and D 
was hardened for 12 minutes at 200 degrees C. It evaluated by grinding hardening extent of a hardening 
paint film against the cotton swab in which the methyl ethyl ketone was dipped (MEK test). The count 
ground against the paint film when a defect arose was made into the scale of hardening extent. 
[0072] Boiling-proof nature enclosed the sample for 30 minutes into the 130-degree C autoclave, and 
evaluated it by observing change visually. 

[0073] Moreover, the water paint constituent obtained in the example 3 of a comparison hardened similarly, 

and characterization was performed. 

[0074] A result is summarized in Table 2. 

[0075] 
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6tttf¥tf&tl& s jfcKfcfSUT, £J&§», p-t e 

[ooi i] *aw©zKttJi»ffliK«io (a) mvm 

SfCfe^Ttt, £f\ ±3EK:£ilLfc«fc-'5fcX3}?*}'tH 
fll*S 3 157 5 y fcSJSS"ftTX#*S/«e05ttJ!Bx# 
*'>ISS4ft7>' ; e-l>i»7^ Fn+iH' Kgfcfcffc 
$#SCi:(cJ;0, xjJ?*j/1Mfli%, -#?tffc2ffl© 
*4g^4lS7> ; ex'i7A7W Hn*1M F8*#f 5x 

[0012] coas*{t*aT«i^r*i:, ts<o£ 

[0 0 13] 

[fbi] 



CH — CH 

\ / 
o 



+ NR^Rg 



H 2 0 



CH 

I 

OH 



CH,-N® OH e 
R l R 2 R 3 



50 



r 



(4) 
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[0 0 14] cn6©a3tR75yi:x**s/«iii:© 
EJSJtfi, x#*i/$JicK> 1 , 2-x^+^S:^3 
J87 5 XDt/Httf 1 . 0: 1. 0~1. Uc&SJ:? 
fc«Sffl#S*U\, ^3^7^>^a^CO®SHJ-XTt 5 
SB3«75>^xji?*s/WJBofi^)ttjKi: 
UTf^fflUTji«©x#*'>S©tt^SJ^3b^i;, E£ 

COil*I75yfc:«J:oTtfa?tlTL*dfeii>e» 15 4 
®7 y^^hJU F p KS%» 4 157 >%x * 

[0 0 15] X3j?*5/8tJBi:li3»7 5yi:<DSl4«7 
>*x*A/^Fn*lMF3S4l8fi*Stt, Hiflt, x# 
*->MBg^31S% : »a^4'fcS»Lfc^ 5°C~10 

0 "C©fie«fflT»fTt>tiSo iBSW 5 iCJJCF0*£fc: 
ti, B&WtffLftfrofc^ EJEJSIBfcSlSllflfcEf 
So *fcSfi*M 0 0*CJW±o*&fc{i, S$L<*v> 20 

[0 0 16] x#*$/8fJBfcSS3*K75yfc<DEJ&fcffl 

K8*w-rsx*+s/«flistti4j©3R^%»j»-rs 

7;l/3-/l/£}8»%ffl^SCfc#2$U\, 

-tr p 7 T'f-zH: a V/V^O-fe p V)V?J&(®&, 
A;Hfh-;k ^fvl^/l^-rt/^J^&^xf-uy 30 

?y ^ntrpy^un-^KD^eyxxr 

/Wfctl^aW&nSo * 

CH-CHo 



* [o o 1 7] mAwry^-'th/u fp^hm fso 

1 2^T'feSo 

[0018] *awoa»a««jo (A) ^OBWH© 

^\fm^x^mAWy^=-^^f^ Ka**>r 

xtf+S/fflJfi, g3»75>, 

y©3 os«s«T©**ra&*fcsan-r*«: fcjva* 



N® OH® 



[0 0 19] COi^tcUT^KLfc, -^f(C2 
©*S^4l57y ; tx->A/^ Fp*^ FS£Wf €> 
Xj|?*$/ttfJEgttfttt, #^T\ 1,000 
-2 00, 000, H5 0~4 0 0mg/gO-»f 

(B##) fcS^n«ci:»cJ:t), 
^4!57> ; &x'>A/^ FP+-9--T FSi:;^^* vvU 

tts^w-rsx^+j/ffljBsitus^^-rso 

[0 0 2 0] u(D^4l57y ; &X'>A/N^ Fp+^-Y F 

[0 0 2 1 ] 
Ut2l 



COO® H® 



OH 



V I \ 

R l R 2 R 3 



CH 
I 

OH 



CH 9 -N® ' 

V I \ 
R l R 2 R ; 



OOC 



000-2 00, 0 00, M50~400mg/g(O 

tfx/^yv-£©&S£tttfigtfSft5o 
[0 0 2 2] *«W03lfifflritKjOBfi8»OW8!Ofcii) 



*< lfflW±^"TS7^'J;l/ ; &/T-fcLTtt, 
7*y/W&, ***U/Hk ^oh>l, 

[00 2 3] Sfc, KfllOBW"PfflV^n**;l/iP*'> 
fWJ^LTti, 7*'J;l/tt, P< * * 'J ;Hfc©7;l/*/l/ 



f 



(5) 

7 

$-n-7?-;k * * * i> ;HM o- 

[0024] *awoa»iiai««j<oB*«-e*5-^ 

fr<E> £j« L ft tf fc 2 ffl ©£ 4 m 7 y^E x ■> A / n-Y 

8^-r^x^s/^)ji*>p,±figLfc-^^t 2®© 

7p/V-;I/©«I&7;I/p-;I/^ 7-th x Rtfcn 

m-i/frm^n&womBftmmtfs 0-9 omm% 

[0 0 2 5] *mtM&tc&fi s 7i?1jJl>nttRJti0)ia; 
*8HB© B$#T'£3 *;l/#+^;l/Jl^fi^# 

[0 0 2 6] SfcCOffik:, *56Wfcfei#>Ttt, iifoX 
*^;l/g£-#Wc'>&< lffi!JJU:^W-r**/l/ 
jp*'>/l/S£{*4: LTfi, r1j|E©*/l/3l?*<>;]/«£-# 
Wc>&< lfflJiU:£*rf 37* U v-* 40 

[0 0 2 7] —ftTtpiCpft < tt> l fl©#/l/#*v7l/ 

S£*rT * * ^US^WSi^#©a£ffl/£lt& 

@J£#8lWT?5 0-4 OOmg/gfWil^ISU 

fffc*fc:iMR«-eT*tt!fi«aj«*i:"r*c i:^H«-P 

* fcStotM 0 0mg/gJJLh1?*«i:, t#5>n 50 
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[0 0 2 8] *^WKfe^T^ffl$n5-^tf 

/UMtffMfctto^tf^ltt* i, ooo~200, 
[0029] *^(cfcnt5-^?4 | {c / >^< fcfc ill 

x^^fli^14!fe^©^4|g7>' ; ex^A/W Fa* 
•y-l'KSfcWUT, 1. 2-6. 0*/HgT*&5Ci:# 

tn^nzwrnvmym, HitiWMtjwsT-r*. 

[0 0 3 0] *«WKfe^Tx**'>«fllJ:0^J«Lfc 

S^r^ft § * >l#* s/;MS^M^# k ©RISK: J: * 

JlStt1*©4<SS*S«, ^ST-p?#^zg^5/clfeil 
tf-T5^\ ®^i:RlS^ < fc'35ill§ ! £>©i:-r§/c46{c 
li> 1 0 0°CT- 1 5^5» 2«PK, SI 

[00 3 1] Sfc, *5W!lc*^TM\ x^+$/fflfl|«J: 
D^Lfc^4«57>€-x^A/W FP+^-f FS*W 
■rsxjK+'XMIBattfti:-^? ^tc'>*< kt 111© 

[0 0 3 2] EP%, *KW©flfi©H»tt, (A) 
t^fC 2 41©*4S 1 , 2 -X#*'>'I%tt5x^>'S 

114 0 0-5. ooo©x#+5/«iii aaafefct), 1 

S«fr£> 1 . 1 ^ll©SGB©*©^3iji575 y^r, ;K© 
-^TF4'{c2<@©*^4i|R7y ; ex>>AM^ 

i- KS%*r-rsx;a?*->fljeatt«ws# ; Rt>* (b) w- 

tZftTMl, 0 00-2 00, 000, Kffi50~40 

0 m g / g ©> —fttticpft <ti>\ m<o^)i^-y 

[0 0 3 3] 7jc©#fcTtefcttSxjK* 
'>tBlii:»3«75>k©SJ£k:J:«S4ft7> ; ex'> 



(6) 

9 

mcwfi u ^rm^ntc^AWy^^h^ Fa 

LTig4)fK7ytx^A;*j;U,i-;>'&i&S£&3;: 

[0 0 3 4] TftfrS, ±SB«IB4IS7^-'>A/W 
X-7A/M' Kn*-9--< FS©m4ft7:/ ; ex£i»*/l/3j? 

*x**'>«, 3 «7 5 y<Dfi«sis 10 

fc*384»7y*x*A£^E£0&tt{i:it'<, e 

[0 0 3 5] ±H20<fc^{CLTX^*^flict'5^L 
fc»4»7y*r.$2v'vf Kn*1M Ffi£WT3x# 
*54WB«tt* (A##) tt, il*©IW«feftTlHIH£: 

ctit>zm<D$mitLTimu 20 

[0 0 3 6] ±E«*?fcSi«£nfc84»7>fcx'> 

y, ^&/x7;b7^>, n-ynW^X i so- 30 
7De;U7^>\ n-7f-;l/7?y, s e c -^f ;l/7 
t e r t-7f-;l/75X t/V*!)^ v^^/l/ 

75 x zkiMk-J-HJ*^ *iMfc* 

[0037] cneo^ftfflossjtaafcLTtt* — 
*t'>ft< tt lffiKOA^-K+e/^a^wrs*^* 

S'/l'S^Wa^^A/l'tf+^/l'gfcttLT 0. 2~ 

i . 2 ss^»* u\, ffitiamw o . 2 

iz&. n%nr&AW , y*-VJ*i3)\>$yw%M*^ 40 

■r5xj]?^s/isieatt«B%a;^K*K»»-r* c tt>^ 

©*/l/#*5'/l/8fc*tUT0. 2~i. 2^a<D$gHrt 

■PS f k^-SS C t «k o T, *1£ttl£fflj£ftattri^fg 
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[0 0 3 8] *«WKff**ttafiffldi«J«> ±IBOA 
$7MtfB$#tCjta;LT, ItliBOr^t-T, Si 

is, mzmr^y, jRt«7;i/*y«rawfs*js«*c 

[0 0 3 9] BP*, #£W<Z>ft!l©flg«ti, (A) -ft? 
fplCZM^MUZ 1 , 2 -xsfc+S'***"*" 5X^+->S 
»4 0 0~5. 000OX^J/«Iiaiftft!), 1 

1. 1 aaottHofioss^sv*, 7k© 

-#74nc2{I©*i$g!4$iS7y ; ex:>7£./M' Kn+it 

<<m*G?%*$*'>®m&&®i$.ft; (b> 

^fil. 000-2 0 0, 000, lf|50~4 00m 
g/g<D, — tC>* < £ 6 1 «©*;I/#*^/WI 

*#-T**;i'5l?*s/;Hi^*«'&f*:ia» ; Rtf, (C) 
*i»Sfcfim2»7sySfett»ia7;i/*Uo*ffif 

So 

[0040] *iswtccfc »3#e»n5««fWft*tt^fi« 

[0 0 4 1] Jj(±OJ:3te, *f6WK«fcntf, x#*i/ 
1»li<fcD4iaLfea4»7>' ; &x«>A7N-f Fn*-»MF 

SWtoU'&lL mut%7kRV7ye=-7, mi tit. 

B&2 3sS7 5>, M®7Jl<*V<Dm%EZm&it%C£lc 

[0042] *»WK«s*ttas«a«i«j»j»Wfcia 

i:LTtt, 7^y^flMRU : 7xy-;HI})igAWe.n 
3o 7 5 7»IBi:LTtt, SP^7^;Wk, *fc^f-;Wk 

V?Yi-~y. 7-th77i-~y, ^ftRx}%±fi->i 

itmm, h u 7^y^^R0 :; enp.©ii^^tf e. 

[0 0 4 3] Sfc, *58Wfc*5^T«{kaiJfcLTffl^S 

Si, ap^^f-71/x-f ;Wk7 x 7 -;H»KI¥*^lf &n 
5 0 Sfc, 7x7-;l'^p-^UV"-;Ui:*;l/A7;l'7 

So 

[0044] cn^omitm^m^^m^at. 

A0*(i, 7K1x^»ffliS ! l%©@Jg^tc? i f lt 3 ~ 5 0 mm 



(7) 
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[0 0 4 5] #fP,J?{C33^T, ±K<Dfle{fc»JH\ 7j<14^ 

^&4>T*x#*^jifre>ffS4)SK7;/*x7 

ft L fc&, S fcttiS«tt>T?xsJ<+ S/tMffifr e. HI! L fc» 
AWyt-^L'^ KSStftTSxtf+S' 10 

® fll^tt* * ^/UM^tt i: t T!£ 4 *87 

coo4 6] *KWtefe*tszkttifi»eia*tt» 

Wfc.fcoT^k-rSfeO'e, -»fc 1 ~5 0 /imT-fe 

[0 0 4 7] #f8fjfc::fe»t5*tt&8ejS1tjfci:> £BS 

^fclfli L/cft, 8 0 ~ 2 4 0 "CCDSJtiBBT- 1-30 
[0 0 4 8] 

sit, ftSMMcik hQX®.mimt\rc7mmnmi£M>z 
[0049] mT<D$mmic * o *»w*^r 6 »c w l < 

[0 0 5 0] 
[fliSfffl] 
(Stififfl 1 ) 

xnic, n-7"h*vx£y-;l/ (7f;l"feay;^) 
4 8. 3 g, n-7#y— ;H 7g, 7-feh>'2 1 g£ 
tt&A,f£o *tr^ Xf-U>4 9. 6g, ***'J;l/K 50 



4 2. 8g, 7 *? ] J /l/»x?-;l/ 4 7 . OgfcSamU ^ 

Jl&rarR 8 5"Cfc»iaufco 7^;W»py;i/^i. 4 
/<-:7>;l/A, *$Jg5 0%) l. 6g£j3sfrq 



U S^*MSfiUfco l. 5B$lifl&, S&KT^Htd 

y/i/7i. 4 gfcjSj»tfc*—>ty-^w<-7-b 

f-M. 6 g^riPXTCo SC8 5°CT* 1 B$HfiJS;£# 
-7>/WS-7-fex- h 1. 6g£jlfiDLfc 0 

tt, 3. 5mmm)&Ltztc5T\ 77^30^9 

0°CS-C±»tfCo Ml, 8 0°C1?3^H^ 7" 
f;VtPV;V^2 6. 0g, n-^/-/M 1. 6g 

&ft&W<Dmffi2 0 0mg/gOX^U>/7^"J;l/ 

[00 5 1] (£!&0I|2) 

2g £ » U jV& X =f->l/7 >7 0 ;l/j»x^-;l/ / * * <7 U ;b 
#H£ft <0 £$ 1 



7xP(c, n-^h + v-x^y-yP (7f-;l/-tP V)W) 

40g, n-^y-^3 0g*ttiiA,^. ^v^-p, y 

99VJVm*f-lVZ 5. 1 g, y^^'J/l/^3 0. 7 
g, 7^^1/1x^1/4 4. 2g^r^PL, gfRfOS 
7\ 8 Ottc^S b/£o 5ilWb'<> , /-f/l/0. 5g«:?i 

[0052] imm&. tibicmmit^yMfVo. 5 

g %*P7lfeo filSHJteft 1 «flH 2 0 ^igjfl Lfc t c 5 

fci6, ijn^±46T^iPb/c 0 «6tujia, 8 0°CT? 
E*S», 5HMt^>!/'C;l/0. 5g^li!jPbfco ccd 
8 0lCT»3WffflSlSLT, 0^60%, 

[0 0 5 3] 

j^JLDjmi. *h/T 1 'J ;l/B &x^;bX * » * ij 

XP(c, n-7h*->x^y-;l/ (7*f-/l/-fcP V/l/T") 
5 0g, n-7^7-;l/2 0 g^rtt^rco #VT\ ^ 
**'J;l/»^f-;l/4 5. 7g, *$?V)imi 5. 3 
g, 7^U;l/^xf-;l/3 8. 9g«r^i)DL, 
T> 8 01Ct±ffLfe. 3fl»{t^y , /-i';U0. 5g^ri^ 

[0054] ZBicwstft'tyM/i'O. 5 

g%MfekC5-e, f£^#i£i9 77 7.nrtrgtf 1 2 
HI*, rtS«8 0°CtCg§ofco ^^ICIBSP^, 8 0°CT? 

Rit&. mmt^ >*M/\<o. 5 g * is*n l rc 0 c « 

ft, 8 0r-P3^iaSlEUT, @m»6 8%, 
»<DKffi 5 0 m g / g <D* $ >7 U 9 U A/ 
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[0055] mmn) ifx7xy-;i/ASx#+i/ 

ej§xtf3- 1 0 0 7 mitisx-Mtm, x#*i/ 
SSI 7 8 9) 4 0g£, n-^FWy-iHO 

g i->"if uy^'jn-^/xf-^x- f;i/ (#/H£ 

f;l/x^ry-;l/7$y2. 0g%4. 0 g eDzMc^L 

fc & £«fln t fc 0 ^st- i . 5 mrsmn Ltctcz, 

mm 1 TWcXf-Uy/t 2tV )im/T ? V ;l/^xf- 10 

jinmswmm 3 1 . 6 g mm-ft 1 6 . 4 g ) 

U 5 0°CT* 1 f$fflma&, 2 So/oTy^-TfrQ. 9 
gfciBIBbfczkl 0 4g%»*PU IftffLfc. g(SM 

co 0 5 6] #e>nfe*tt!6««^ftoH»^w*ti 
^2 0%r\ ^X3-ym/m3m7^y<D%.i&M&, 1 

/l. 0 K »4tt;r:/*x«>i»/vf Fp*+M FSfc 

[0 0 5 7] (*5fiC?iJ 2 ) tfX7iy-/l/Afx^i/ 20 
«BiY'D-0 1 7 (JgfPft^ttli, X*+2/a*l 8 0 

0) 4 0 g£7f-;WrP7;I/7 1 o g £7?-;l/#;H£ F 
^/-;l/75y2. Ogfczkl. OgSriSinU 50^C 

tc> fBI0iJ l T*f#fc7,f- # * U * U /I/ 

m^ji&n-Brwmm 33. 0 g sri&ta u ho u < 5 0 

enodure PR-612 ('N+Xhti, 8 0S 30 

m%mBft<Dn-7*;-)i<®m) i6. 8g^tg^t 

Tc'ik, 2 8%7>*X77K2. 0g%£#f5*18 
8 . 0 g %»*n LT, WXeUDfflmZfflco 

[0058] %btitc*&mnmmn<Dmfcftwmm 

1. 0/1. 0, ®4»7> ; &x<>iv'vi' FP++M F 
S(cWf5*^JP+^/l'S<0tkti, 2. 4Tfeofc 0 
[0 0 5 9] (MWfr\ 3 ) eX7x/-7l/A§yx^+^ 

-mag xifn-h- 1 00 7 («MbS/i;I/a«, xaj?* 

1 7 8 9) 4 0 g£n-7F*S/x*7— ;1/ 1 2 40 

g t->*x^l/y^"ij a-M/xf;l/x-f ;V (#7H£ 

h-;w i 2 gcDusmmwcmmLfco 

f-7l/X*7-;l/75>2. 0gi;7K4. OgfcSiDU 
SM-C9 0#£j£U ^4)IS7> ; ex7 J L > /^FP+-9- 
•< KSfcWf Sx#*s/tt|g3gtt!ft%f#fc. ^T-SGt 
0(1 2 T*f#fc ;>< * ^ U f^/* £ * ij ;l/^/7 ^ U 
;l/»Xf-;U«fi^i*gffflt 2 3 . 2g*iSiraU 5 0"CV 

3 <3#+M 7 5^ FttSL '\*VXh*i'*?B-)\> 
*7 5.y) 1 1. 4 g%mnLtco 2 8%7> ; ex77K 50 
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2. 0g£7k9 6g*j$!jnU SttfLT, BJB#iftft3 
2 #5ftfc7.ktt&8ffllfi*0X!j?+ 
*>/S 3 »7 5 >©EJ£ltH\ 1. 0/1. 01,14 

t/Wtti, 1. 0/2. 7T?*ofc. 
[0 0 6 0] (^8609 4) If77x/-/1/Alx**'> 

siyd-o 1 9 (mmtmm. x^->si2 4 7 

7) 2 0 gfc^Ti'-fePVrt/^s g fc:£;l/t£ Y-)V5 g 

0. 7 3g**l. 5g*i8JBbfct>©*»illU 50 
t T 9 0 #£fS b T, m 4 $7 i^x 9 A/ M* F P 

-f FS*W-rsx#*'>«fll«tt«%f#/fco *v?«JB 
0)J 1 ■e^fc^f-U>/^^^';;Hj/7^U;I/Kxf-;U 

«i^M?116. 5g£*g£U 5 0"CT?5 0#IBH* 
ftbfco 7i/-;l/il Phenodure PR- 
612 3. 5g*SJnLfcSK 2 8%7> ; 6x77i< 

1. 3 6g*^ty7k5 4g%jSirab8H¥-r5C4:fc:j:o 
fitilft 3 0 %, x^+i/g/n 3 157 ^ y<DfcfcM* 

1. 0/1. 0 U 3? 4 157 ^ 2*7^ FP^-t-T 
Ymtfi)\<#3riS)l<m<D*:)WUt, 1. 0/3. 8T'£ 

[006 1] (Hgfi01j5) e^7x/-;bASx#+S/ 
^flg xtfn-h- 1 0 0 7 2 0 g^WDV/l/ 

^i ogtpteiBfSLfco ^f;vx^;-;i/75yi. 

0gil7i<2. Og^riSJnU MS^e>5 0t;T'9 0^ 
SISU sg4^7y^x<j7A7N/ FD+-9--1' KS%WT 

1 tiftXfUy/^ ^ * U 7^/7^7 ij ;Hxf^ 
S^ft^fS 2 2. 2 g ^^/JP 8 0 °CT- 1 BtHliJf b 

fco ^^?-7y ; ex77j< i . o g*3*rr£*6 o g% 

Kin*, zk»»»t%i#fe. ®bfttc7mmmmm<D®B 

ftmmi® 3 0 %, x#*5/g/8! 387 5 y^SJClt 
til. 0/1. OK S4«rv ; 6X")Wh'n^ 
-Y FS^*7l'^>'7l/a£^ ; &7l'J:kti> 1. 0/2. 5T* 

[0 0 6 2] (HMIJ6) 

(i) mAm.Ty^-^h'^Yu^jvm^tz 

e^7x/-;l/ASx^'>1ifli YD-0 19 40 

0 g£7>;l/-feP 771/7 1 5 0 g ttUlVh-fr 1 5 0 

g^icmmttco c<D<ps\, i?t=f-fr3L$;-iw^y 

1 6 gt7j<3 4 gZmuL, 4 0*C1?l«fBBSJSbT. 
H«iMR«ti5 5. 5%<D^4I57>^x7A7n^ Fp 
++»"/ FS£WT5x#+i/Mj§g14fe©m$£f#fc 0 

x^+j'S/sssRrsyosisittii. o/i. it 

[006 3] (2) 7^b>/^^^U7l'^/7 / 7U7l/ 



15 

y^aic^UyZ 5. 2g, ;>< 2 ?>J 7L# 3 0 . 7 
g. 7$"J/I/Kx?-;M 4. 1 gt73-)l-tuVJl<75 
Og, n-7*2/-/l/5 0 g£tt&A,7c„ SSRSUTF, 

£Z mteLtco 8 0°CX'3 0 jfllMfc'* v w 
/l/0. 5g*iiAnL;fco $?>fc8 Ot-C'3 0#£J&& 

SSiCfcJMau iMMfrOrAOl/O. 5g%iS4PU 

*6K3»naSLT, H^igS6 3%, SHBS2 0 0 
mg/g (BJBtfgyS) 0^f-U^/^*^y;I/»/7 
* U ;H&x^;l/«S£#jg?K5:»fc 



10 



[0064] ( 3 ) ymmnmmyk^mmcomm 
m i iCTfitm^r-mmm 6 - ( i > ti#/c^ 4 $7 

<Djg$i:^MlJ6- (2) T*t#fc#/l'#*->/l/g£W« 

[0 0 6 5] ; en : ? ? noffl^4'^4^7y ; ex'>A/N 

y FnsMM FStA/btf^/l/g^/Wtliu S l tf 

[0 0 6 6] (JttHW 1 ) eX7xy-;l/ASJx4?4 : -v' 

tffg xtrn-h-10 0 7 (MHbS/x;H±«, xtf* 
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